Abstract
Objective-To analyse the relation between fibrinogen concentration and social class and other social factors found to be related to mortality. The results regarding cardiovascular disease are unpublished, as yet.
Design-Cross sectional population study.
Setting-City of Gothenburg, Sweden. Subjects-639 Men from a population sample of 1016 men aged 50 in 1983. They were all employed and had no history of myocardial infarction or stroke. Fibrinogen values were available for all of them.
Main outcome measure-Fibrinogen concentration in relation to socioeconomic state according to occupation, and other social influences determined as number of people in the household and scores of social activities and activities in and outside the house.
Results-Men with low scores for activities at home had a mean plasma fibrinogen concentration of 3.34g/l (95% confidence interval 3-21 to 3.47), whereas those with an intermediate score had a mean concentration of 3-16 (3-00 to 3-32)g/l and those with a high score 3-02 (2 95 to 3 10) g/l. Similar inverse relations were noted for the two other activity scores and for occupational class (class 1 being unskilled and semiskilled workers and class 5 professionals and executives) and the number of people in the household. Smoking exerted a strong influence on fibrinogen concentration, the relations between fibrinogen concentration and social factors being evident only in non-smokers. The mean difference in fibrinogen value between the non-smokers with the lowest activity scores at home and those with the highest scores was 0-36 (0.19 to 0.54) g/l, and similar differences were seen for the two other activity scores. Multiple regression analyses showed smoking, body mass index, the sum of all activities (inverse relation), and diabetes to be independently associated with fibrinogen value, whereas occuIntroduction High plasma concentrations of fibrinogen have been found to be independently associated with increased risk of cardiovascular disease in longitudinal studies. ' Fibrinogen has also been implicated in the inverse relation between social class and coronary heart disease' that has been described in Sweden6 and other Western industrialised countries."6 Social class is, however, associated with a wide variety of other psychosocial variables, such as measures of social support and network indices. Job stress was found to be related to fibrinogen concentration and contributed substantially to the differences found in fibrinogen concentration between different occupational grades.' We examined the relation between fibrinogen concentration and occupational class and other measures of social influences that were previously found to be related to mortality in another sample of middle aged men.9
Subjects and methods STUDY POPULATION In 1983 a random sample was drawn of half of all the men in Gothenburg who were born in 1933. The men in the sample (n= 1016), all of whom were aged 50, were invited to a health examination. In all, 776 men, or 76% of the sample, responded.
EXAMINATIONS
All examinations were performed in the morning. Blood pressure was measured with a mercury sphygmomanometer in the sitting position after five minutes' rest. Body weight was measured on a lever balance to the nearest 0 1 kg. Body mass index was calculated as weight in kg/(height in metres)2 .
To determine plasma fibrinogen concentrations blood samples were drawn after an overnight fast from an antecubital vein without stasis into vacuum tubes containing trisodium citrate 0-13 mol/l, one volume for nine volumes of blood. Plasma was prepared, frozen, and stored at -70°C for up to one year. 
Results
Mean plasma fibrinogen concentration for all the men in the population (after removal of men with previous myocardial infarction or stroke and men with disability pensions) was 3-12 g/l (SD 0-78 g/l).
There was a strong relation between fibrinogen concentration and smoking ( tSum of activities at home and outside home and of social activities.
concentration, body mass index, diabetes, physical activity during leisure time, occupational class, and the number of people in the household as independent variables. The activity scores were highly intercorrelated (r=0 49-0 56; p<0 001), and for the purpose of the present analyses the score of 0-2 for the 32 different activities was summed, yielding a theoretical range of 0-64, with 0 representing no activities and 64 the inaximum number. Substituting activities at or outside the home for the total sum of activities yielded regression coefficients of -0 023 and -0022, respectively (p=-009 and 0008), whereas the social activity score did not have an independent effect (regression coefficient=-0 005, p0-067).
As the differences in fibrinogen concentration were restricted to non-smokers only, fibrinogen values adjusted for plasma cholesterol concentration, body mass index, physical activity, and diabetes were calculated for the three activity scales in non-smokers. For activities at and outside the home there was no change in the mean differences between the lowest and the hilghest scores alter thi adjustnicit, 'Nvhereas a Ininimai de't! as lloted fOr the social act iViit scale, from o1 ' to0 -25 g,l.
Discussion
We found plasma fibrinogen concentration to be inversely related to measures of social activity, a higher score of social activity being associated with a lower fibrinogen concentration. Though these variables might be considered to be crude and subject to individual interpretation by the study participants, an identical measurement scale was shown to predict mortality in a previous sample of men aged 50 in Gothenburg. ' Little is known about the mechanisms whereby social factors are associated with substantial differences in health and risk of premature death."
Fibrinogen is associated with cardiovascular disease and death. 14 Most prospective studies on social network factors have dealt with the impact of social support on mortality from all causes and not particularly on mortality from cardiovascular disease. A more recent follow up of the men born in 1913 and 1923 has, however, shown a significant association between the activity scales and death from cardiovascular disease (Welin, unpublished data). Other authors have also found death from cardiovascular disease" and the prevalence of coronary heart disease'4 to be correlated with indices of social support. The association between low socioeconomic state and coronary heart disease is well known.6`Fibrinogen, on the other hand, has been associated with death from all causes as well.2 Our findings are consistent with a hypothesis that social variables influence fibrinogen concentrations in the blood and thereby the risk of cardiovascular disease.
We measured the concentration of functionally active fibrinogen. In healthy subjects this closely correlates with the fibrinogen concentration measured by other methods. The functionally active fibrinogen concentration is probably the most important of the two variables in the prediction of cardiovascular disease.
The pathogenetic mechanisms behind the association between fibrinogen concentration and cardiovascular disease include effects on plasma viscosity'" and platelet aggregation.'6 Furthermore, local deposition of fibrin may be more pronounced and the fibrinolysis less efficient with higher fibrinogen values. These mechanisms may all promote thrombogenesis, apart from any role of fibrinogen in the local formation of thrombus.
The obvious confounding factor in the association between any measurement of social support and an adverse health outcome or, as in our study, altered composition of the blood is previous poor health. Nevertheless, the effect of social support on mortality has generally been shown to be independent of baseline health state.9' 1 In our study all subjects were employed and essentially healthy. Diabetes may cause plasma fibrinogen concentration to increase,'9 but the association between fibrinogen concentration and social activities persisted even after controlling for diabetes.
The relation between smoking and fibrinogen concentration is well known2-22 and was seen in our study so clearly that all other influences on fibrinogen concentration were practically obliterated among the smokers. We found no suggestion of a dose-response relation between fibrinogen concentration and the amount of tobacco smoked. This agrees with previous results from the study of men born in 19132" but not with other data. Our data from the primary prevention study also do not suggest a dose-response relation between the incidence of coronary heart disease and smoking.2' The increase in risk of coronary heart disease among smokers is probably mediated in part by fibrinogen. A qiuarter to a half of the effect of smoking on the risk of athcrothrombotic cardiovascular disease might be attributed to the effect of smoking on fibrinogen concentrations. 22 We fotund nok) independent association between fibrinogen concentration and occupational class, which applied even when no other social variables were entered into the multivariate analyses. In a previous prospective study that used the same classification the inverse relation between the incidence of coronary heart disease (but not stroke) and occupational class was consistent.6 The association between fibrinogen concentration and various psychosocial variables is probably complex. The matter is complicated further by a lack of objective criteria for the measurement of the social standing of a person in society. Possibly, the Swedish socioeconomic classification differentiates between different social levels less well than its British counterpart. It is noteworthy that among the individual activities that had significant associations with fibrinogen concentration were items that require the possession of property, such as maintenance of cars and boats and doing repairs in the house. Activities associated with the arts, such as going to the theatre or visiting museums and exhibitions, were also associated with a decrease in fibrinogen concentration. Subjects active in physical pursuits also had lower fibrinogen values than those who did not, even though physical activity in itself was not independently associated with fibrinogen concentration. Possibly, those activities which were inversely associated with fibrinogen concentration are better indicators of social class than occupation. Or they may measure network factors and also the level of integration into the community.
A job stress score was found to be related to fibrinogen value by Markowe et al and postulated to constitute part of the pathway between low social class and raised fibrinogen concentration.' Our data do not include any measure of job stress. Stress, which in the present study was defined as a feeling of tension and anxiety, was not found to be associated with fibrinogen concentration. Nevertheless, this way of measuring stress may be too inaccurate to provide good information and hence we may not have been able to control adequately for the influence of stress. Short term stress has been shown to induce raised fibrinogen concentrations in beef calves. 25 Another possibility is that social influences may determine what people eat, and in a way that is not apparent from differences in plasma lipid concentrations. Low intake of antioxidant vitamins has been associated with ischaemic heart disease and cancer. 26 Few data are available on the influence of diet on fibrinogen concentration, but diet is a possible confounder in the relation between social factors and fibrinogen. Vitamin concentrations in frozen plasma samples from the men in our study will be analysed. In addition, we are currently planning another study on cardiovascular risk factors that will help to clarify the relation between diet and fibrinogen concentration.
Alcohol may also be a confounder of the relation between social factors and fibrinogen concentration. Isolated and inactive people might tend to have alcohol problems to a higher extent than active and well integrated people. Non-drinkers have been shown, however, to have higher fibrinogen values than drinkers,27 and in another study no relation between alcohol consumption and fibrinogen concentration was found.28
It must be recognised that a crude and subjective measurement like the activity score will be particularly prone to confounding by various factors that have not been identified so far. The magnitude of the differences found suggests, however, that psychosocial influences on mortality and cardiovascular disease may, just as for smoking, in part be mediated through fibrinogen. Our findings need to be confirmed by further investigation, and prospective data are needed to estimate more accurately the role of fibrinogen in this context. This study was supported by the Swedish Medical Research Council, the Swedish National Association against Heart and Chest Diseases, the Gothenburg Medical Society, and the Knut and Alice Wallenberg Foundation.
